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Claims 

What is claimed is: 

1 . A method for plating copper on a substrate, comprising adding an anti-oxidant 
to a plating solution in an amount elective to reduce degradation of organic 
additives in the plating solution, the smti-oxidant being selected from the group 
consisting essentially of sodium stannate, hydroquinone, butylated hydroxy toluisne, 
and combinations thereof. / 

2. The method of claim 1 , wherein a concentration of the anth:02ddaRti^^ 
about 500 ppm and about 5000 ppm. /L/-------''^ 

3. The metbod-tJ^^ 2, wherein/the fclating solution is configured to support 
copperplating. 

4. The method of claim 2, wherein the plating soluUon includes copper ions in a 
concentration of between about 5 g/L and about 100 g/L. 

5. The method of claim 2, wherein the plajmg solution Includes an acid in a 
concentration of between about 5 g/L and about 200 g/L. 

6. The method of claim 2, wherein the/plating solution includes chloride Ions in a 
concentration of between about 10 ppmiind about 200 ppm. 

7. The method of claim 1, wherein the amount of anti-oxidant added into the 
plating solution per unit time is calculated to correspond to an amount of organic . 
additives degrading in the platinjg solution per unit time. 

8. The method of claim t( wherein the plating solution comprises: 

copper ions at a concentration of between about 5 g/L and about 100 g/L; 
an acid at a concentration of between about 5 g/L and about 200 g/L; 
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chloride ions at a concentration of betweenr about 1 0 ppm and about 200 
ppm; / . 

sodium stannate at a concentration of between about 500 ppm and about 
5000 ppm; and / 

at least one organic plating additive configured to enhance a plating 
characteristic of the metal on the substrate. / 

9. The method of claim 8, wherein the at least one organic plating additive . 
comprises at least one of a leveler, a suppressor, and an accelerator. 

The method of claim 1 , further comprising: 

disposing of the entire plating solution after a period of time; and 

replacing the plating solution. / 

11. A method for plating metal on a substrate, comprising: 

disposing the substrate ana an anode in a plating solution, the plating solution 
comprising: / 
metal ions; / 

one or more organic additives configured to enhance one or more 
plating characteristics; and / 

at least one amti-oxidant In an amount effective to reduce degradation 
of the one or more organic additives; and 

plating metal ions from the plating solution onto the substrate. 

1 2. The method of claim 1 1 , further comprising: 

disposing of the Entire plating solution after a period of time; and 
replacing the plating solution. 

13. The method of claim 1 1 , wherein the metal ions comprise copper. 
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14. The method of claim 11, wherein the metal ions comprise copper in a 
concentration between about 5 g/L and/about 100 g/L. 



1 5. The method of claim 1 1 , whereii 
the group con§isti«g""'esser^ of soft 
hvdf05cytoluene, 



Isforie anti-oxidant is selected from 
stannate, hydroquinone, and butylated 



16. The method of claim 11, wherein the antioxidant is sodium stannate at a 
concentration of between about 500 ppm and ab/ut 5000 ppm. 




17. The method of claim 16, wherein tne plating solution further comprises 
chloride ions at a concentration of betweeny4bout 10 ppm and about 200 ppm. 

18. The method of claim 16, wherein the plating solution further comprises an 
acid at a concentration of between abput 5 g/L and about 500 g/L. 

19. The method of claim 1 1 , wh<&rein the plating solution comprises: 
copper ions at a concentra/tion of between about 5 g/L and about 1 00 g/L; 
an acid at a concentratiojrt of between about 5 g/L and about 200 g/L; 
chloride ions at a concentration of between about 10 ppm and about 200 

ppm; and 

sodium stannate at'M concentration of between about 500 ppm and about 
5000 ppm. 



20. A plating solution for an electrochemical plating system, comprising: 
a liquid solution/containing copper ions to be plated on a substrate; 
at least one/ organic plating additive configured to facilitate a plating 

characteristic of the^opper ions onto a substrate; and 

at least on^anti-oxidant in an amount sufficient to reduce the degradation of 

the at least one organic plating additive in the plating solution. 
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21 . The plating solution of claim 20, wh;^rein tlie liquid solution comprises copper 
sulfate. 




22. The plating solution of clain^ 20, wherein the copper ions are at a 
concentration of between about 5 g/|/ and about 1 00 g/L. 



The plating solution of clajrn 22, further comprising an acid at a concentration 
of between about 5 g/L and about 200 g/L. 



o 



O 



24. The plating solution/of claim 22, further comprising chloride ions at a 
concentration of between apout 10 ppm and about 200 ppm. 



25. The plating solution of clainigg^MlGroin the til le^sl one anti-oxidant Is 
selected from thfi..gfetjp'"'5onsist^ ^^ss^tially of sodium stannate, hydroquinone, 
aocUbOTyTated hydroxy toluene. 
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26. The plating solution of claim 22, wherein the anti-oxidant is sodium stannate 
at a concentration of between about 500 pum and about 5000 ppm. 

27. The plating solution of claim 20, lurther comprising; 
copper ions at a concentration>of between about 5 g/L and about 100 g/L; 
an acid solution at a concentration of between about 5 g/L and about 200 g/L; 
chloride ions at a concentration of between about 10 ppm and about 200 

ppm; and 

sodium stannate at a Concentration of between about 500 ppm and about 
5000 ppm. 



28. The plating solution of claim 20, wherein the at least one organic plating 
additive comprises at least one of a suppressor, leveler, and an accelerator. 
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29. A method for reducing degraded /organic plating additives in an 
electrochemical plating solution, comprisina adding sodium stannate to the 
electrochemical plating solution, the sodiurci stannate being added in an amount 
corresponding to a time varying amount/ of degraded organic plating additives 
generated in the electrochemical . plating solution. 

30. The method of claim 29, whereim a concentration of the sodium stannate is 
between about 500 ppm and about 50y0 ppm. 

31. The method of claim 29, Wherein the electrochemical plating solution is 
configured to plate copper. / 

32. The method of claim 31 , wherein the electrochemical plating solution includes 
copper ions in a concentration p\ between about 5 g/L and about 100 g/L. 

51, wherein the electrochemical plating solution includes 
between about 5 g/L and about 200 g/L. 

34. The method of cla^m 31, wherein the plating solution includes chloride ions in 
a concentration of between about 10 ppm and about 200 ppm. 

35. A method for plating copper in an electrocheroidal plating system, comprising 
contacting a substrate having an elepf^ical bjats applied thereto with a plating 
solution, wherein the plating solution cfornpfnses a copper source, at least one 
organic additive, and at least one ^x\X\'^J^^c>X selected from the group consisting of 
sodium stannate, hydroquinooer''6^ hydroxy toluene, and combinations 
thereof. / / [ 

36. The method of clainr)/35, wherein a concentration of the sodium stannate is 
between about 500 ppm a(nd about 5000 ppm. 



33. The method of claim 
an acid in a concentration 
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37. The method of claim 36, wherein the plating solution ipdludes copper ions 
supplied by a copper sulfate solution, wherein the copper ipils are in a concentration 
of between about 5 g/L and about 100 g/L. 



38. The method of claim 36, where! 
concentration of between about 5 



ting solution includes an acid in a 
ut 200 g/L 



39. The method of claim 36 
a concentration of between al 




ie plating solution includes chloride ions in 
and about 200 ppm. 



40. The method of claim 36, wherein the amount of anti-bxidant added into the 
plating solution per unit tim^ is calculated to correspond to an amount of organic 
additives degrading in the^plating solution per unit time. 
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